A significant forum of scholarly and practitioner-based research has developed in recent years that has sought both to theorize upon and empirically measure the competitiveness of regions. However, the disparate and fragmented nature of this work has led to the lack of a substantive theoretical foundation underpinning the various analyses and measurement methodologies employed. The aim of this paper is to place the regional competitiveness discourse within the context of theories of economic growth, and more particularly, those concerning regional economic growth. It is argued that regional competitiveness models are usually implicitly constructed in the lineage of endogenous growth frameworks, whereby deliberate investments in factors such as human capital and knowledge are considered to be key drivers of growth differentials. This leads to the suggestion that regional competitiveness can be usefully defined as the capacity and capability of regions to achieve economic growth relative to other regions at a similar overall stage of economic development, which will usually be within their own nation or continental bloc. The paper further assesses future avenues for theoretical and methodological exploration, highlighting the role of institutions, resilience and, well-being in understanding how the competitiveness of regions influences their long-term evolution.
key question the paper seeks to address is how the concept of regional competitiveness and models related to its measurement can be situated within more traditional concepts and models that seek to understand and determine the means through which economic development occurs across regions. To achieve this, the paper contains a critique of a range of literature of both a theoretical and methodological nature in order to frame a more concrete conceptualization of regional competitiveness. It is argued that regional competitiveness models are usually implicitly constructed in the lineage of endogenous growth frameworks, whereby deliberate investments in factors such as human capital and knowledge are considered to be key drivers of growth differentials. Further, most regional competitiveness measurement analyses encompass the variables commonly considered to be the primary explanatory factors within growth models. This leads to the suggestion that regional competitiveness can be usefully defined as the capacity and capability of regions to achieve economic growth relative to other regions at a similar overall stage of economic development, which will usually be within their own nation or continental bloc.
The above aims are addressed in the following manner: (a) the paper first presents an understanding of the concept of regional competitiveness based on the extant literature; (b) it then seeks to theorize a link between regional competitiveness and regional economic growth; (c) following this is a discussion of methods and measurements of regional competitiveness, leading to the suggestion that certain measurement models have implicitly sought to connect regional competitiveness with the factors underlying future regional growth; and (d) the final part of the paper assesses the future avenues for theoretical and methodological exploration and the challenges that may be encountered, such as the use of competitiveness models in providing an understanding of the efficiency of regional economic systems, as manifested by interorganizational factors such as networks and clusters, in investing in knowledge-based resources through which improved capabilities and outcomes emerge. Furthermore, the recent global economic crisis highlights that regional competitiveness also has an important exogenous dimension relating to the efficiency with which regional economic systems are able to adapt to shocks, especially those occurring within global and national economic systems. To this extent, the paper indicates how notions such as regional resilience and well-being are important in understanding the wider perspective concerning how the competitiveness of regions affects their long-term evolution. In particular, it is acknowledged that whilst measures such as increasing output per capita are crucial in terms of improving competitiveness, this must not be at the expense of societal welfare.
Regional Competitiveness: The Concept
The importance of the concept of competitiveness has increased rapidly in recent years, with the issues surrounding it becoming, at the same time, more empirically refined and theoretically complex (Huggins & Izushi, 2011; Porter, 1990 Porter, , 2000 . It was the seminal work of Porter (1990) that first defined national competitiveness as an outcome of a nation's ability to innovate in order to achieve, or maintain, an advantageous position over other nations in a number of key industrial sectors. Following Porter's (1990) early studies linking national competitiveness to productivity and, principally, a nation's ability to innovate, attention has turned to competitiveness at a more regional level. From this spatial perspective, Porter's (2000) major contribution was to take a micro level understanding of the conditions determining firm competitiveness, such as the capacity to innovate, and apply it to the territorial unit, be it city, region, or nation. It is Porter's (2000) notion of the microeconomic determinants of prosperity and wealth generation, as opposed to determinants related to monetary exchange rates and the like, that is at the heart of the concept of regional competitiveness.
Regions are increasingly considered to be an important source of economic development and organization in a globalized economy (Amin, 1999; Cooke, 1997; Malecki, 2007; Scott, 1995; Werker & Athreye, 2004) . The focus on regions reflects the growing consensus that they are the primary spatial units that compete to attract investment, and it is at the regional level that knowledge is circulated and transferred, resulting in agglomerations, or clusters, of industrial and service sector enterprises. In general, regions are increasingly considered an important source of economic development and organization in a globalized economy (Malecki, 2007) . The competitiveness of regions generally refers to the presence of conditions that enable firms to compete in their chosen markets and that enable the value these firms generate to be captured within a particular region (Begg, 1999; Huggins, 2003) . Regional competitiveness, therefore, is considered to consist of the capability of a particular region to attract and maintain firms with stable or rising market shares in an activity, while maintaining stable or increasing standards of living for those who participate in it (Storper, 1997) . Given this, competitiveness may vary across geographic space, as regions develop at different rates depending on the drivers of growth (Audretsch & Keilbach, 2004) .
While the competitiveness of regions is intrinsically bound to their economic performance, there exists a growing consensus that competitiveness is best measured in terms of the assets of the regional business environment (Malecki, 2004 (Malecki, , 2007 . These include the level of human capital, the degree of innovative capacity, and the quality of the local infrastructure -all of which affect the propensity to achieve competitive advantage in leading-edge and growing sectors of activity. The influence these assets and other externalities can have on firm competitiveness, such as the ability of regions to attract creative and innovative people or provide high-quality cultural facilities, are all important features of regional competitive advantage (Kitson, Martin, & Tyler, 2004) . In other words, competitiveness is increasingly concerned with creativity, knowledge, and environmental conditions, rather than being purely based on accumulated wealth (Huggins, 2003) .
As Martin (2005) outlined, concern with competitiveness filtered down to the regional, urban, and local levels, particularly the role of regionally based policy interventions, to help improve the competitiveness of regions and city-regions. In many advanced nations, these interventions form part of a strategic framework to improve productive and innovative performance. From this policy perspective, the key drivers of regional competitiveness are usually considered to consist of the enhancement of knowledge and creativity through clusters (Porter, 1998) or networks (Huggins & Izushi, 2007) of firms and complementary organizations. Implicit is the contention that regional competitiveness is best promoted through bottom-up activity focused on the enhancement of local systems. This perspective resembles the views of the endogenous school of regional development, wherein places act as an organizational form of coordination facilitating sustainable competitive advantage (Courlet & Soulage, 1995; Garofoli, 2002; Lawson & Lorenz, 1999; Maillat, 1998) .
Despite these developments, both the concept and the measurement of competitiveness at a regional level remain contested areas of analysis, with some suggesting that "competitiveness league tables are inevitably seductive for regional development agencies and the media keen to absorb 'quick and dirty' comparative measures of regional economic performance" (Bristow, 2005, p. 294) . In conceptualizing regional competitiveness, it is crucial to distinguish it from the concept of competition. Certainly, by writing in terms of competitiveness, one inevitably invites the reader to think in terms of head-to-head conflict. Yet, the concept of competitiveness at the national or regional level is only competitive in the sense that it refers to the presence of conditions that will enable firms to compete in local, national, and international markets. Regions compete in trying to provide the best platform for operating at high levels of productivity, but this is very different from the kind of direct competition undertaken by firms. It is the zero-sum conceptualization of regional competitiveness which often leads to the premise that there must inevitably be both winners and losers (Bristow, 2005) . Malecki (2004) usefully distinguished between low road and high road competition. As he pointed out, regions may compete on the basis of low wages, docile labor, and low taxes, but such low road competition will simply perpetuate an inability to upgrade to an economic base of higher skill and higher wages. Conversely, competition on the high road involving, for example, knowledge policies aimed at promoting entrepreneurship and knowledge-based economic development, can lead to positive-sum outcomes that bring benefits to all local economic and social activities (Leborgne & Lipietz, 1988; Malecki, 2004) . In general, regional development concerns the upgrading of the economic, institutional, and social base, with entrepreneurship that is able to unlock wealth being a prime source of development (Amin, 1999) . Consequently, entrepreneurship is central to regional economic growth (Audretsch & Keilbach, 2004; Malecki, 2007) .
Spatial economics which does not incorporate entrepreneurship factors may fail to understand and identify key sources of regional development (Andersson, 2005) , with regions that are open and creative able to attract human capital and enjoy more dynamic entrepreneurship (Benneworth, 2004; Lee, Florida, & Acs, 2004) . In a competitive environment, entrepreneurs will be alert to opportunities and contribute to regional economic growth (Audretsch & Keilbach, 2004) . However, changes in levels of entrepreneurship and contributions to regional economic development will take time to emerge, and as such, any effects are only seen in the long term (Huggins & Johnston, 2009; Huggins & Williams, 2009) . Alternatively, regions can be uncompetitive and lack entrepreneurial dynamism because they lack the key strengths which make leading regions prosper and develop (Benneworth & Charles, 2005; Chaston, 2009; Huggins, 1997; Huggins & Johnston, 2009; Huggins & Williams, 2011; Lagendijk & Lorentzen, 2007; North & Smallbone, 2000; Virkkala, 2007) . Krugman (2003) , a renowned skeptic of the competitiveness concept (e.g., Krugman, 1994) , has in more recent years suggested that the competitiveness of a region is based on its ability to provide sufficiently attractive wages and/or employment prospects and a return on capital. For regions, therefore, it is important that competitiveness not only leads to increasing market shares in a particular industry but also raises, or at least maintains, the standard of living, as this should be the end goal of competitive activity (Aiginger, 2006; Storper, 1997) . Camagni (2002) further argued that the concept of regional competitiveness is theoretically sound, due to the role territories play in providing competitive environmental tools to firms and in processes of knowledge accumulation.
Regional Growth and Competitiveness
Some commentators have suggested that although policy makers everywhere are appropriating the term regional competitiveness, it remains "complex and contentious" and "we are far from a consensus on what is meant by the term" (Kitson et al., 2004, p. 992) . Nevertheless, the regional entrepreneurial, knowledge, and innovation capacity of regions are generally considered to be key factors underpinning the future economic development and growth trajectory of regions. It is this link, therefore, between the knowledge, entrepreneurial, and innovation bases of regions and their growth capacity and capability that is at the heart of the concept of competitiveness. In this respect, regional competitiveness concepts are strongly tied to the lineage of Schumpeterian theory (Schumpeter, 1934 ) -or Schumpeter's competitiveness, as it has been termed (Beugelsdijk & Maseland, 2011 ) -as well as more contemporary theories relating to the endogenous nature of economic growth.
Both competitiveness and endogenous growth theory are rooted in the notion that the sources of high rates of economic performance and subsequent growth stem from the role that the production, distribution, and use of knowledge play within and across economies (Antonelli, Patrucco, & Quatraro, 2011; Grossman & Helpman, 1994; Harris, 2001; Ibert, 2007; Vaz & Nijkamp, 2009; Zucker, Darby, Furner, Liu, & Hongyan, 2007) . The knowledge-based economy is generally considered to consist of the sphere and nexus of activities and resources centered on, and geared toward, innovation (Romer, 2007) . The innovation systems literature, in particular, pinpoints the flow of knowledge across organizations as a crucial factor for effective innovation (Andersson & Karlsson, 2007; Cooke, 2004; Cooke et al., 2011; Freeman, 1987 Freeman, , 1994 Harris, 2011; Lundvall, 2010) .
Echoing the key tenets of regional competitiveness, endogenous growth theory further stresses that knowledge is a key driver of productivity and economic growth, which departs from the traditional emphasis on the accumulation of physical capital (Aghion & Howitt, 1997; Lucas, 1988; Romer, 1986 Romer, , 1990 . Theorists of economic development have increasingly drawn upon models of endogenous growth to better understand the factors underpinning such development. Endogenous growth theory generally assumes that economic growth is at least partly a function of stocks of knowledge in the form of human capital or the outcomes of research and development (R&D) activities. The use of the term endogenous is recognition that economic growth is influenced by the use of investment resources generated by economies themselves, rather than the exogenous factors associated with traditional growth models. These early models are rooted in the work of Solow (1956 Solow ( , 1957 and Swan (1956) , which focused on physical capital and the supply of labor as the key sources of growth (Andersson & Karlsson, 2007) .
At the regional level, it is generally recognized that there is a need to better understand the mechanisms underlying regional growth patterns (Andersson & Karlsson, 2007; Capello & Nijkamp, 2009; Stimson, Stough, & Nijkamp, 2011) . As indicated above, economic growth rates are increasingly considered to be dependent on endogenous factors with most treatments commonly assuming that economic growth is partly a function of either stocks of human capital, as proposed by Lucas (1988) , or R&D, as proposed in Romer's (1986) model. Romer (1986) , for instance, specified a model of long-run growth in which knowledge is assumed to be an input into production that has increasing marginal productivity. Adapting Romer's (1986) model to the regional context, it can be proposed that the output of a region (r) is a function not only of physical capital and labor, but also the stock of results from expenditure on R&D:
where:
In the Lucas (1988) model, it is investment in human capital (H) that largely determines the output of a region (r):
This model makes clear that endogenous growth is considered to be driven by technological change arising from intentional investment decisions made by profit-maximizing agents, with the stock of human and knowledge capital -and investments in such capital -determining the rate of growth (Ha & Howitt, 2007; Romer, 1990) . In this respect, regional competitiveness models possess many similarities, with the key difference being that output measures are transferred to the right-hand side of the equation -see, for example, the equations developed by Aiginger (2006) below -with the left-hand side being a measure of overall competitiveness. This makes logical sense as endogenous growth models are seeking to explain the factors underlying past output growth. Competitiveness models, on the other hand, are seeking to measure the capacity and capability for future output growth, with factors used to explain this encompassing the explanatory factors adopted by growth theorists as well as current rates of output and productivity.
In relation to competitiveness and endogenous growth theories, knowledge refers to the cumulative stock of information and skills concerned with connecting new ideas with commercial values, developing new products and processes, and, therefore, doing business in a new way. This may be called knowledge for innovation or innovative knowledge. Whereas innovation is a process, knowledge consists of the recipes and the ingredients to be processed. Therefore, as illustrated by Figure 1 , the relationships between the concepts of knowledge, innovation, and competitiveness are closely associated and interlinked.
Competitiveness

Innovation
• creation and distribution of new ideas • transformation of new ideas into commercial value • development of new products and processes Knowledge as recipes as ingredients Figure 1 . Relationship between competitiveness, innovation, and knowledge.
For Porter (1998) , the localized productivity advantages of agglomeration, such as access to specialized inputs, employees, information, and institutions, will encourage firms to cluster and reinforce clusters over time as new firms become attracted by the same advantages of concentration. Many of the factors that increase current productivity will also encourage innovation within the cluster and, therefore, increase the productivity growth of firms. For example, access to specialized information via personal relationships will, over time, provide localized advantages for firms in perceiving new technological opportunities and new buyer needs. Therefore, as traditional forms of advantage become nullified, competitive advantage lying outside companies -i.e., in the business environment in which they are located -increases in importance.
With advances in telecommunications and information technologies allowing the instantaneous transfer of information, regardless of location, it might appear logical to consider that geography would become increasingly less important in economic analysis. In fact, in a number of ways, the reverse is true (Porter, 1990) . Although it has become possible for firms and individuals to source work far more widely, the geographic concentration of related resources and industries, in particular of knowledge-intensive activities, remains one of the most striking features of any nation or region, especially in the most advanced economies. Furthermore, although the historic factors influencing location, such as proximity to inputs and markets, are being undercut, the ability to source from anywhere is, paradoxically, increasing the importance of local competitive advantage; in many respects, globalization is reinforcing localization.
Fundamentally, a key driver of regional growth consists of the capability of organizations in a region to access and subsequently utilize appropriate economically beneficial knowledge. According to Storper (1997) , "the status of the region is now not merely as a locus of true externalities, but -for the lucky regions -as a site of important stocks of relational assets" (p. 44). These relational assets in the form of the network capital of firms and other organizations (Huggins, 2010a; Huggins & Johnston, 2010; Huggins, Johnston, & Thompson, 2012) and the social capital of individuals (Cantner, Conti, & Meder, 2009; Hauser, Tappeiner, & Walde, 2007; Lorenzen, 2007; Tappeiner, Hauser, & Walde, 2008; Tura & Harmaakorpi, 2005; Walter, Lechner, & Kellermanns, 2007 ) distinguish Storper's (1997) lucky from unlucky regions, as well as forming part of the territorial capital of regions, which includes not only relational assets but the wider set of natural, human, and organizational assets underpinning regional competitiveness (Camagni & Capello, 2010; Camagni & Capello, 2012; Capello, Caragliu, & Nijkamp, 2011; Foss & Nielsen, 2012) .
Measurement and Methodologies
The development of regional competitiveness indices stems from the initial establishment of composite indices of the national sources and outputs of competitiveness, such as the Global Competitiveness Report (World Economic Forum, 2012) and World Competitiveness Yearbook (Institute for Management Development [IMD], 2012), which combine a number of variables to produce a single composite competitiveness measure. There are a number of approaches to creating indices, including those that look into a single aspect of an economy and produce a single index. When economists analyze the economic performance of nations and regions, the most typical approach is to take a certain economic variable as a proxy for the degree to which economies are knowledge based. One example is the work of Michael Porter and colleagues in establishing an innovation index, whereby the number of patents granted acts as a proxy for the nation's innovativeness (Furman, Porter, & Stern, 2002; Porter & Stern, 1999) . Although this approach has advantages in the operational ease of benchmarking, the choice of the variable leaves much room for subjectivity concerning the relationship between the variable and the extent of the knowledge base of an economy.
A second approach is one that looks into more than one aspect of an economy and produces an index for each of these aspects. By examining more than one aspect of an economy in understanding and defining the extent of the knowledge base, this approach avoids the assumption that a single variable represents a measure of the knowledge base (Castellacci & Archibugi, 2008 ). An example is the Organisation for Economic Co-operation and Development (OECD)'s (1999) Science, Technology, and Industry Scoreboard. This approach provides a range of perspectives to look into the knowledge base of an economy but does not provide a single benchmark index.
A third approach is one that investigates more than one aspect of an economy and produces a single composite benchmark index. Studies taking this approach vary in the way in which they aggregate subindices, derived from different aspects of an economy, into a single composite index. For example, the Milken Institute's New Economy Index (DeVol, 1999) measures U.S. states across a dozen aspects and produces a single composite index by taking a mean of the scores for those original indices. Similarly, the Metropolitan New Economy Index (Atkinson & Gottlieb, 2001 ) uses a set of weights that vary but are arbitrarily set.
The World Competitiveness Yearbook, published annually by the IMD (2012), analyzes the competitiveness of nations based on both quantitative and qualitative data (consisting of an annual survey of executives within each nation), which are classified into subfactors. Each subfactor, independent of the number of criteria it contains, has the same weight in the composite index produced. The quantitative criteria represent a weight of two thirds in the overall composite, whereas the qualitative data represent a weight of one third. These examples indicate some subjectivity or arbitrariness in arriving at weightings used in the aggregation.
Some studies attempt to avoid this by employing more complex methods for the calculation of weights. An example is the World Economic Forum's (2012) Global Competitiveness Report. The report employs both quantitative (one third of variables) and qualitative data (two thirds of variables) and classifies them into nine factors (institutions, infrastructure, macroeconomy, health and primary education, higher education and training, market efficiency, technological readiness, business sophistication, and innovation). The weight given to each factor varies across countries as a function of their overall level of economic development.
Building on measurement work at the national level, Aiginger (2006) offered two different perspectives on the definition of competitiveness in order to try to reduce some of the confusion in conceptualizing and measuring competitiveness. The first type of competitiveness he described as outcome competitiveness, where competitiveness is measured as a form of welfare function.
Competitiveness ≡ W(Y, S, E);
Y -income per capita, S -social and distributional indicators, E -ecological indicators.
The second type of competitiveness is described as process competitiveness, which is related to the production function linking inputs to output (generally in terms of income per capita), with inputs including a wider range than just physical capital and labor.
Competitiveness = F(K, L, TFP, C, I, T);
-labor, TFP -total factor productivity representing technical progress, C -capabilities, I
-institutional effects, T -trust.
Although national level competitiveness indices provide a useful analytical tool, they fail to tell the full story regarding subnational trends with different industries tending to cluster in particular regions leading to performance gaps across regions. In response, a large number of alternative measures of regional competitiveness have been developed, with a rapid increase in the use of regional competitiveness benchmarking exercises to monitor differentials in competitive performance and economic development trajectories across regions (Huggins, 2010b) . Regional competitiveness benchmarking exercises have become increasingly popular within the sphere of regional policy making, with such popularity linked to notions concerning the means by which regions are able to learn (Morgan, 1997) , particularly through methods based on comparison (Rose, 1993) or monitoring (Sabel, 1996) . Regional economic development, competitiveness, and innovation policies, and the manner in which such policies are implemented, form part of the institutional architecture through which regions learn (Asheim, 1996; Morgan, 1997) . Establishing such policies is itself a process undertaken by regional stakeholders to facilitate regional learning (Rutten & Boekema, 2007) .
Regional competitiveness benchmarking is becoming a feature of this policymaking and facilitated-learning process, which seeks to understand regional contexts and promote improved regional competitiveness outcomes (Huggins, 2010b) . The main purpose of regional benchmarking is to ascertain how certain regions, or a particular region, are performing based on an identified set of metrics representing a particular set of regional characteristics. To date, most regional benchmarking exercises undertaken in Europe and especially North America have been restricted to comparing regions within a particular continental bloc or nation (e.g., Atkinson & Correa, 2007; Atkinson & Gottlieb, 2001; DeVol, 1999; DeVol, Bedroussian, & Kim, 2007; DeVol, Koepp, & Ki, 2004; Dijkstra, Annoni, & Kozovska, 2011; Florida, 2002; Fox & Treuhaft, 2006; Hollanders, 2007; Parkinson, Hutchins, Simmie, Clark, & Verdonk, 2004; Wong, 2002) . These regional benchmarking exercises have usually either explicitly or implicitly sought to incorporate the input factors associated with process competitiveness, output factors measuring output competitiveness, and outcome factors associated with the welfare of the population (Huggins, 2003) . Figure 2 highlights the fundamental model underlying regional competitiveness models. The purpose of this model is to understand the relationship between the main determinants of regional competitiveness and to integrate them to understand competitiveness differences across regions. Regional competitiveness inputs are principally the factors of production that produce goods and services and drive economic activity and outputs, consisting of the human capital factors at the heart of endogenous growth theories, as well as factors such as the availability of physical and financial capital. Inputs are not an end in themselves; they provide the means to achieve outputs and long-term outcomes. Measured on their own, inputs only provide limited insight on the economic performance of a region unless linked to the analysis of outputs. They are important because of what they help to cause or generate. Regional competitiveness outputs are the direct results that yield from inputs, while competitiveness outcomes are the long-term result of competitiveness in the form of rising living standards characterized by falling unemployment and rising real incomes. Figure 2 . Three-factor regional competitiveness framework.
Outcomes Outputs Inputs
One example of the use of this approach, the UK Competitiveness Index (UKCI), draws on a similar technique to construct a single index that reflects, as fully as possible, the measurable criteria constituting regional and local competitiveness across the United Kingdom (Huggins, 2003; Huggins & Thompson, 2010) . Whilst recognizing the potential limitation of drawing upon single composite index measures, in particular its implicit universalism (Bristow, 2005; Lall, 2001) , such an approach does go some way towards reflecting the link between regional economic performance and innovative firm-level behavior. The index is made up of three groups of data relating to the core model identified above: input factors, output factors, and outcome factors. These different factors link to the outcome and process competitiveness discussed by Aiginger (2006) . The input factors are measures of the resources that are available within the economy of a particular region, including research and development expenditure, economic activity rates, business start-up rates, number of businesses, human capital as measured by educational qualifications, and the proportion of knowledge-based businesses.
These measures are mostly associated with the potential of a region to continue to compete and, therefore, primarily concern process competitiveness (Aiginger, 2006) . The second group consists of factors relating to outputs. These include gross value added per capita, exports per head of population, imports per head of population, proportion of exporting companies, productivity (output per hour worked), and employment rates. To capture favorable outcomes for the population of a region, a third group of factors is also included, that is, those relating to outcomes: gross weekly pay (median) and unemployment rates. Both these latter two factors are more strongly associated with outcome competitiveness (Aiginger, 2006) . Given the uncertainty relating to the exact relationship between the three sets of factors, the overall index weights the three factor indices equally.
Although most regional competitiveness benchmarking exercises have been restricted to comparing regions within a particular continental bloc or nation, one initiative that has sought a global approach is the World Knowledge Competitiveness Index (WKCI), the first edition of which was published in 2002. The WKCI is the first composite and relative measure of the knowledge economies of the globe's best performing regions (Huggins, Izushi, & Liu, 2003; Huggins et al., 2004; Huggins & Izushi, 2002; Huggins, Izushi, & Davies, 2005; Huggins, Izushi, Davies, & Shougui, 2008) . It represents an integrated and overall benchmark of the knowledge capacity, capability, and sustainability of each region, and the extent to which this knowledge is translated into economic value and transferred into the wealth of the citizens of each region. Therefore, the WKCI is explicitly tied to the theoretical discourse stemming from endogenous growth theory, with knowledge and human capital at the centre of its analysis.
The WKCI is designed to address the growing attention that regions have attracted as an economic unit of analysis, with firms increasingly locating their functions in select regions within the global space. It is widely recognized that economic divides across regions are usually related to the different industries located, and functions performed, in these regions, as well as differences in their supporting environments (Huggins & Izushi, 2007) . Such supporting environments consist of, for example, universities and research establishments, business and producer service providers, and information and communication technologies (ICT) infrastructure.
The approach adopted by the WKCI acknowledges that although the competitive advantage of firms can arise from size and position within their industry, alongside their physical assets (Porter, 1980) , the pattern of competition in advanced economies has increasingly come to favor those firms that can mobilize knowledge and technological skills to create novelty in their products (Prahalad & Hamel, 1990) . Along with this, the mode by which knowledge is produced has shifted from traditional linear processes of innovation to more complex incremental and iterative chain-link models based on the interactions between knowledge actors (Kline & Rosenberg, 1986; Rothwell, 1994) .
The evolving characteristics associated with the new models of knowledge production include the following: (a) the number and types of sites where innovation occurs are rising rapidly; (b) the stock of knowledge is in part an outcome of the intensity of interaction between knowledge actors; (c) the pattern and dynamics of these interactions are constantly shifting, reflecting ever-changing contexts of knowledge requirements; and (d) the density of interactions is increasing rapidly, as is the number of knowledge actors (Chesbrough, 2003; Florida, 2002) . The links between knowledge creation and diffusion processes, through individuals, organizations, and systems of institutions and organizations, are clearly required to be understood as fully as possible as knowledge becomes the key value creator in modern economies.
Given the apparent linkage, therefore, between competitiveness and knowledge, it appears logical to test whether the distribution of knowledge and the capacity of the knowledge economy are unequal across regions at the global level, which is the task the WKCI sets itself. Through the construction of a composite competitiveness index based on a series of knowledge-based input factors and relevant output and outcome factors, the WKCI is able to identify the relative capacity and capability to achieve long-term growth. In this sense, the regional competitiveness measured by the WKCI can be defined as the capacity and capability of regions to achieve economic growth relative to other regions at similar of overall stage of economic development, which are usually within their own nation or continental bloc. Traditionally, the WKCI has been headed by leading regions in the United States of America such as Silicon Valley, Boston, and San Francisco, but these are now being increasingly challenged by fast-growing regions from emerging economies in China. The WKCI has further identified significant changes in the combination of the sources of competitiveness, arising from the relocation of knowledge-based activities to emerging economies, such as the shift of ICT and computer manufacturing to Chinese regions, and the spread of institutions for knowledge creation and protection to a wider range of industries (Huggins & Izushi, 2009 , 2013 .
Future Developments: Institutions, Resilience, and Well-Being
Clearly, there is considerable variation in the economic competitiveness of regions within and across many nations. In the United Kingdom, for instance, this is manifested in the north-south divide, whereby regions in the southern half of the nation, in particular London, South East England, and Eastern England, are the nation's core economic drivers, while more northern regions suffer from higher unemployment rates and lower income levels (Huggins, 2003; Huggins & Thompson, 2010) . Uncompetitive regions usually lag in terms of headline indicators such as economic output per capita and employment levels, as well as knowledge-based indicators such as innovation, patenting, and the proportion of knowledge-intensive firms (Huggins & Izushi, 2007; Huggins & Johnston, 2009; Huggins & Thompson, 2010; Kitson et al., 2004; Malecki, 2007) . However, higher income and competitiveness may not necessarily result in higher well-being.
Although all regions generally seek greater competitiveness, there are different routes to achieving this (Huggins & Thompson, 2010; Kitson et al., 2004; Malecki, 2007) . Some of these routes are likely to be more attractive for some regions than others. However, whether regions are truly free to choose their economic development paths, or whether past history dictates the future potential of an economy is another question. The evolutionary school of economic geography suggests that regional development is likely to be determined, at least to some extent, by past histories (Boschma, 2004; Boschma & Frenken, 2006; Bristow, 2005; Huggins, 2010b; Martin & Sunley, 2006) . Potentially, regions that are tightly bound in their structures and networks may not be able to move to alternative development paths, so when hit by exogenous shocks, they will be unable to escape from a declining competitiveness spiral (Huggins & Izushi, 2007; Martin & Sunley, 2006) . These factors have ramifications for regions, especially in the long term, as activities taken to increase competitiveness may have hidden costs in terms of the welfare of the population, which may compromise future competitiveness, particularly if key workers cannot be retained .
The evolutionary nature of regional economic development may limit a region's ability to move away from industries associated with providing a low contribution to regional competitiveness. Research at the national level suggests that a key means of escaping a downward evolutionary trajectory is through the development of the efficient institutions that facilitate effective economic development (Acemoglu, Johnson, & Robinson, 2005; Acemoglu & Robinson, 2012; North, 1990 North, , 2005 . Institutions consist of the underlying rules of the game relating to factors such as the incentive to save, invest, and embrace competition, innovation and technological development, property rights, markets, unbiased systems of law and regulation, and provision of public services (Acemoglu & Robinson, 2012) . Whilst some of these institutions are fixed across nations, such as law, regulation, and property rights, others, such as the embracement of competition and innovation, are clearly subject to regional differentiation.
In a series of works, Rodríguez-Pose, Storper, and their colleagues (Farole, Rodríguez-Pose, & Storper, 2011; Rodríguez-Pose, 2013; Rodríguez-Pose & Storper, 2006; Storper, 2005 Storper, , 2008 Storper, Lavinas, & Mercado-Célis, 2007) have developed the framework of community -which appears to represent a spatially localized notion of institutions -and society -which conversely represents spatially broader institutions -in order to better place institutionalist approaches central to regional economic development, in the process highlighting the importance of the geographical context in examining institutional models of growth. Both community and society are considered to influence economic development through the expectations and incentives provided to economic agents (Farole et al., 2011) . However, as the authors acknowledge, how these effects vary across regions and localities is little understood, excepting that community and society effects are likely to reinforce one another (Farole et al., 2011) .
To be effective, institutions have to take account of regional contextual factors, with complementary institutions developing through repeated interactions. These may limit the directions in which a regional economy can develop in the future. Choices that push a region towards the development of a particular set of institutions over another may influence regional competitiveness in the long term. These institutions may limit future economic development to following certain paths that include a range of negative externalities that harm well-being. As Storper and Scott (2009) put it when seeking to identify where city growth comes from, "our own argument is that the key to this question can be found in the spatial logic of productive activity and that individual choices about residential location are profoundly shaped by the possibilities and constraints created by this situation" (p. 148). Therefore, the functioning of a region becomes a dynamic trait, rather than a static one, with the competitiveness of a region to some extent being mediated by an external chances element (Veenhoven, 2009) , whereby a region's resources and institutions determine their environmental fit. Furthermore, internal chances (Veenhoven, 2009) , through flexible well-suited institutions, ensure that a region maintains its external chances, through the ability to adapt and create the resilience required to endure external shocks.
For Simmie and Martin (2010) , it is avoiding rigidities from interconnectedness within a region that best ensures its resilience. For instance, regions in advanced national economies with heritages of heavy industry may struggle to adapt to external shocks, and where competitiveness is lost, these regions may still place more reliance on development opportunities where negative externalities, such as those related to the environment, are more prevalent. This is more likely to be the case where economic resilience is low and regions struggle to adjust. One explanation for the differing levels of resilience displayed across regions concerns the extent to which a strong regional system of innovation is present (Christopherson, Michie, & Tyler, 2010) which, like competitiveness, is likely to be underpinned by an embedded, vibrant, and generally innovative and entrepreneurial economy (Aoyama, 2009; Audretsch & Thurik, 2001; Wennekers & Thurik, 1999) .
In the sphere of economics, resilience is seen as the ability to return to equilibrium or move between equilibria, but the social sciences have tended to link the term more to adaptability and evolutionary economics. From a policy perspective, the latter view is likely to be of more use as resilience is not restricted to the capability to rebound from a shock, but also considers the actions taken in the lead up to the shock and how this influences the ability to rebound. Another perspective views resilience as the capability to withstand shocks. This can be determined by the sensitivity to a shock, with those economies that are less influenced by shocks being more likely to recover (Simmie & Martin, 2010) . This means that resilience effectively has three properties in the socioecological context of regional economies: the extent to which change can be experienced without the loss of structure, the degree to which an economy can reorganize, and the degree to which it can create and sustain a capacity to learn and adapt (Begley & Tan, 2001; Hudson, 2010; Thornton, 1999; Thornton, Ribeiro-Soriano, & Urbano, 2011) . Of course, it would be wrong to consider the resilience of regional economies in isolation, since the extent to which resilience develops and changes is likely to be influenced by the actions of neighboring economies and factors such as national policies (Bristow, 2010; Christopherson et al., 2010) .
A key challenge in examining regional resilience is that such resilience can only be put to the test in periods of difficulty. This means that future economic success cannot be based on current success. To address this, Martin and Sunley (2011) conceptualized resilience through an adaptive cycle model, and although economies may benefit from increased knowledge flows and accumulation as connectedness increases (Garofoli, 2002) , connectedness where it progresses too far can lead to collective lock-in (Ter Wal & Boschma, 2011) . It is important, therefore, that sufficient adaptability and flexibility are retained; otherwise, there is a danger that highly specialized regional economies can enter a release phase where firms are rapidly lost from the economy (Peterson, 2000) .
The work on resilience is useful in contemplating the future development of research on regional competitiveness. In particular, in order to better understand the nature of regional economic systems and their competitive performance, especially when exposed to external shocks, it would seem useful to add institutions to the fundamental competitiveness model presented in Figure 2 . More specifically, as shown by Figure 3 , it would seem appropriate to consider the institutions that facilitate or impede the inputs of regional economic systems to be effectively transferred in to high value outcomes. Similarly, there is a need to consider how institutions enable the transfer of economic outputs into high-grade outcomes, as manifested by regional standards of living. Institutions also play a role in ensuring that the wealth underpinning standards of living replenishes the inputs of the regional economic system. Institutional enablers are the conditions and factors that determine the perceived potential for competitiveness, by creating an environment that is conducive for firms. These enablers principally encompass the institutions that support economic actors in a region to take advantage of perceived opportunities. Regions with institutions conducive to enabling economic development are likely to increase their competitive advantage by attracting investment, skills, and talent. Some examples include effective rule of law which allows commercial activity to be efficient, ease of doing business, government initiatives, and ultimately, the perceptions of businesses and individuals in a region.
The ultimate aim of regional policymaking should be to increase the well-being of the population residing within these regions (Easterlin, 1974; . It is not, though, always evident that policymaking related to achieving competitiveness improvements fully considers the extent of the outcomes related to such policies, especially with regard to issues of well-being. This means that whilst increasing output per capita is important in terms of improving competitiveness, this must not be at the expense of a population's welfare. For instance, it is possible to improve productivity, a key measure of competitiveness, by cutting back on labor inputs and competing on price through lower remuneration; however, the end effect of this may be reduced standards of living. Although a number of alternative measures of regional competitiveness have been developed, often attempting to incorporate outcome factors such as average wages and levels of unemployment (see for reviews, Huggins, 2010b; Martin, 2005) , they do not encapsulate the broader measures of the well-being of the citizens residing in a particular region.
Emerging research is beginning to examine the link between competitiveness and well-being, with the results suggesting that, in general, higher levels of regional and local competitiveness are associated with generally higher levels of well-being . Regions with relatively low competitiveness are more likely to suffer from negative externalities, which are also associated with lower levels of well-being. This means that when seeking to maximize the well-being and welfare of a region's population, competitiveness measures are a reasonable guide to the extent of success. In general, the key features of the well-being of places have a strong symbiotic association with the prevailing socioeconomic business culture, defined as encompassing competitiveness-related traits such as entrepreneurship, innovation, risk taking, and more generally, collective aspirations, motivations, and opportunity development. However, whether or not these relationships are necessarily sustainable in an evolutionary sense is not clear .
Finally, from a policymaking perspective, it is crucial that future formulations pay more attention to the dynamic link between competitiveness and well-being at the regional level. Economic development, social cohesion, welfare, and environmental policies must become better integrated if they are to build sustainable local communities. Policymakers have for many years recognized the link between social and community development and economic development, and most development strategies at a regional level provide an understanding of how policy initiatives related to improving social inclusion can facilitate wider economic development in relation to a number of core strands, including community development. There is, however, little underlying policy research that seeks to integrate these strands to provide a cohesive framework for understanding how the social condition of particular regions and their communities impinges on economic development trajectories and vice versa.
This suggests the requirement for a fundamental rethinking of the organization and governance of regional policymaking. As new concepts and measures of this social condition emerge, they will offer a significant opportunity to understand better not only the well-being of places but also the social welfare aspects of policy intervention. In future, these aspects must play a stronger role in policymaking at the regional level.
Conclusion
This paper has sought to frame both theoretically and empirically the underlying tenets of regional competitiveness. It has shown how regional competitiveness is both allied to, and an extension of, regional growth theories, with a key factor in achieving such growth likely to be the possession of a critical stock of firms that are able to generate knowledge, entrepreneurs, and innovations in developing sectors and markets, and ultimately new jobs. Regional competitiveness, therefore, is predicated on the presence of conditions that enable firms to compete in their chosen markets, and on the value these firms generate being captured by the respective region. This view is consistent with endogenous approaches to regional development focused on factors such as human capital, education, and innovation systems, with regional competitiveness occurring only when sustainable growth is achieved at labor (wage) rates that enhance overall standards of living. Although some commentators have criticized the regional competitiveness discourse because of the connotations of head-to-head winner-takes-all battles, the concept is far more related to a notion of regions comparing and contrasting themselves as a means of improving.
Research on regional competitiveness benchmarking and measurement has recognized that performance must be evaluated via a balanced picture of the available statistical information analyzed within a robust framework. Within this framework, consideration has to be given towards the overall value of indicators and their relative effectiveness as a performance measure. The inspiration underlying these independent exercises has often stemmed from previously established exercises benchmarking the competitiveness or innovation capabilities of nations.
Critics suggest that regional competitiveness benchmarking is a flawed technique because it does not allow regions to see themselves in a manner that is meaningful or constructive to policy formulation. Such criticism fails to take account of the variety and rapid development of regional benchmarking systems. Instead, it largely draws on well-worn arguments regarding problems in transferring policy from one context and environment to another. Knowing and measuring how other regions are doing, as Malecki (2007) argued, "seems to be a prerequisite for membership among competitively advantaged regions" (p. 645). However, a recurring paradox of regional benchmarking exercises is that although it is often paramount to understand activities and practices related to intangibles and institutional infrastructure, such as the networks, knowledge-transfer mechanisms, and social capital underlying new models of innovation, there are few methodologies available to enable their benchmarking.
The growing theoretical support for the concept of localized competition lends considerable weight to the use and importance of competitiveness theory and measurement at the regional, rather than the national, level. This is not to dismiss the fact that in some circumstances, a region remains a somewhat arbitrary level of analysis. Given, however, that we can possibly never define, let alone find data for, identically integrated economic areas, then clearly as a geographic unit of analysis, the use of subnational units (regions) will bring us much closer in line with the nature of competition and the appropriate role of government in economic development activity. Policymakers are increasingly seeking to improve the economic performance of the regions for which they have responsibility, and the competitiveness discourse, and the theoretical and empirical basis upon which it is constructed, offers a route for policy makers to understand further the most viable options for removing economic unevenness.
Further work, however, is required, particularly in terms of integrating the role of institutions and institutional enablers into regional competitiveness. This suggests that alongside the competitiveness performance measures outlined in this paper, there is a need to examine in more depth the processes that allow regional economic systems to function effectively, as well as the policies than can support this functioning. In this regard, there is scope to further develop techniques related to process benchmarking, based on a comparison of the structures and systems constituting the practices and functioning of regions, as well as policy benchmarking, based on a comparison of the types of public policy considered to influence the nature of these practices and, subsequently, the characteristics of regions.
